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' CHAPTER VI 
CONVERTER Ifr-134 



For photographs of Converter M-134, see Tabs A, B, G, D, E, F. Sine© 
Converter M-I34 and Converter M-134-A are almost identical, the 
detailed description of both converters is provided only with the 
photographs of Converter M-I34-A. For detailed description appli- 
cable to both converters, see Tabs G, H, I, J, K, L, M, K, 0, P, Q, 

' R, S. 

A. General 

Converter M-134 is an electromechanical machine by means of which 
messages may be enciphered up to speeds of about 40 words per minute. 
Reference to the photographs appealing in Volume 1, Tab Q and Volume 2, 
Tab A, show that there are only two significant differences between the 
final production model. Converter. M-134 (Vol. 2, Tab A) and the final 
experimental model. Converter M-134-T2 (Vol. 1, Tab Q). The main dif- 
ferences between the final production model and the final experimental 
model are (l) the way in which the typewriter and cryptograph are 
assembled and (2) the elimination on the final production model of the 
bank of 26 letter lamps. In the final production model, the two parts 
(cryptograph and typewriter) are assembled side by side and permanently 
attached to the base of the case designed to hold them; a copy holder, 
located between the two machines, is attached to the base of this case. 

In accordance with the satisfactory results of the service test 
conducted in November 1936 (see Chapter V, Section D), Converter M-134-T2 
was recommended for adoption as standard.' 1 ' From this time on the 

See Section B "Adoption as Standard", page I — 
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experimental designation, T2, was dropped, and the converter became 
known as Converter M-I34, During 1937* bids for the building of a 
limited number of Converters M-I34 was received 1 and an order for 

1 

twelve converters was placed with Wallace and Tiernan Products, Inc. 
These twelve converters were delivered to the Office of the Chief 
Signal Officer in August 1938.^" Minor changes, recommended as a 
result of experience with these twelve models, were incorporated into 
the 57 additional models procured. The 57 new models, with changes 
incorporated, became known as Converters M-134-A (see Chapter 711). 

For an explanation of the cryptographic functioning of Converter 
M-134, see Chapter 7, Section B. The section referred to describes 
the cryptographic functioning of Converter M-I 34 -T 2 , which is crypto- 
graphically identical to Converter M-134, 

For keying instructions, long and short titles, and classification 
of tiie machine, see Chapter VII, Section C. The section referred to is 
applicable both to Converter M-I34 and M-I34-A. The minor differences 
between the two types are explained. 



a 

1* See Section C "Procurement", pages thru 
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On 11 January 1937* the Sigml Corps Technical Committee took two 

(See. T*l> A/>) 

important actions on Converter 14—134 at its Meeting Mo. 144* The 

military characteristics^ of the converter were approved and, acting 

upon the recommendation of the Chief Signal Officer, "the Committee 

recommended the adoption as to type and classification as standard of 

Converter type M-134" . Disregarding this recommendation of the Si^iaX 

Corps Technical Committee, on Converter M-134 was instead 

2 

classified by The Adjutant General as a development type, limited pro- 
curement type. 2 

1. ' In the Supplemental Minutes of Signal Corps Technical Committee 

Meeting No* 146, 11 Jan 1937* the military characteristics are listed 
as follows: 

(a) This machine should be designed for the fundamental purpose of 
enciphering and deciphering messages with speed, accuracy* and the 
highest degree of cxyptographic security. Secondary to these character- 
istics, there should be a minimum number of switches, keying elements, 
etc., which must be set before proper operation can begin. 

(b) The cryptographic operations should be controlled by an external 
element which is variable and is not an intrinsic part of the mechanism 
itself, such a3 a perforated tape similar to that employed in printing 
telegraph apparatus. The underlying cryptographic principle should be 
that of a continuous, non-repeating, unintelligible or random-mixed 
key sequence of characters governing the encipherment of successive 
letters. 

U) The machine should consist of two units. (1) A cryptographic 
unit hereinafter called the "cryptograph", provided with a standard 
typewriter keyboard, and (2) a recording unit suitable for making a 
printed record of the work done by the machine, preferably an electri- 
cally operated typewriter, hereinafter called the "typewriter". The 
cryptograph is the part of the mechanism in which the enciphering and 
deciphering operations occur? the typewriter is electrically associated 
with the cryptograph and is to print the cipher text, in case of 
encipherment, in 5-letter groups, 10 groups per line? in the case of 
decipherment, the typewriter is to print the plain text, preferably in 
their original word lengths with proper spacing between words. 

(d) The minimum speed of operation should be 30 word3 per minute, 

(e) The cryptograph and the typewriter should be mounted upon the 

For continuation of footnotes see following page. 
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C* Procurement 



On 1 March 1937# OGSigO notified Signal Corps Laboratories of the 
two actions of SCTC and directed them to procure, in accordance with 
Act of May 15, 1936 (Public Mo* 594,74th Congress), as many machines as 
the limitation of funds permitted, "but not less than eight in any case". 

Continuation of footnote 1 and footnote 2 from preceding page, 

same base with fixed electrical connection between toe two units. A 
3ide-by-side arrangement of these two units is preferable to a tandem 
arrangement, so that the keyboard of the cryptograph as well as the 
keyboard of toe typewriter are both immediately in front of the operator* 

(f) The apparatus should be designed to operate on 110-volt, D.C, , 
power source, 

(g) The weight of the cryptograph including its carrying case should 
not exceed 50 pounds; that of the typewriter including its carrying 
case 60 pounds. Moth units should be rugged in construction and capable 
of withstanding jarring incident to transportation* 

(h) The entire assembly should be so constructed that in case the 
typewriter is out of commission for any reason, cryptographic operations 
may be continued by means of electric light-bulb indicators on a lamp 
board on the cryptograph, (See note below.) 

ti) There must be incorporated features to suppress interference 
with radio receivers operated in the vicinity of the machine. 

Note: The military characteristics, as here quoted, were later 

* amended to omit par. la(l)(h). (See par. (h) above). 

2. acquired types. - Required types comprise articles of equipment for 
which there are existing or expected needs and for which military 
characteristics have been approved..-. Development types are required 
types of equipment being developed to meet approved military character- 
istics as follows: 

(a) Experimental types... 

(b) Service test types... 

(c) Limited procurement types comprise articles of equipment which 
have passed service tests favorably but are not ready for 
classification as an adopted type and which before such classi- 
fication should be subjected to an extended service test. Tie 
approval aa to limited procurement type signifies that the item 
is probably suited for service use but requires refinement in 
design or further use of hands of troops to determine definitely 
its suitability. From AR 850-25, 30 June 1943, Page S. 
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The original proposal for the budge t~off is cal year 1937 included 
119,500 for the purchase of Converters M~134* However, this allotment 
was not included in the 1937 Expenditure Program of the Supply Division 
as finally approved.^ Therefore, discussions, which began in December 
1936 and continued intermittently during the first two months of 1937, 
concerned both how the 119,500 of the original budget allotment could 
be redeemed for initial procurement and who should construct the con- 
verters. The first problem was solved by transferring #19,500 from 
the Office Reserve. 2 

lie second problem of who should construct the converters was solved 
only after a bit of disagreement. It seems that the letting of secret 
contracts to a commercial manufacturer was a new concept, allowable under 
the provisions of "Act of May 15 1936 ^Public Ho. 594, 74th Congress", 
and not everyone concerned with the matter was satisfied that the new 
secret converter would be safe with a commercial concern. Much discussion 
ensued concerning the existence of spies in commercial plants. However, 

He search and Development Division of the Office of the Chief Signal Officer, 
recommended to the Executive Office that the converter could be best 



TT Memorandum, Action 6, Proas Fiscal; Tot Ex7 0., 2/25 ^37 « Folder 3, 
*11-134, M-134~A, Procurement (thru 1940 4 GSGAS-80. 

2. Memorandum, Action 9," "Fram/'Fiscsl j' To's Ex. 0., 2/26/37. Folder 3, 
"M-134, M-134-A, Procurement (thru 1940 ). CSGAS-80. 
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manufactured by a commercial concern. Therefore, the decision of the 

Chief Signal Officer, concurred in by a G-2 representative, was "to 

negotiate a secret contract with one party, the contract to include 

2 

the wiring of the wheels". 

On 27 May 193? » Signal Corps Laboratories reported to OCSigO that 
a bid had been received from Wallace and Tieman Products, Inc., Belle- 
ville, N. J. to manufacture Converters M-134 in lots of 8 $2,310 each, 

total $18,480; in lots of 10 « $2,200, total $22,000; 12 @ $2,135, total 
$25,620. The answer from OCSigO directed that a contract with Wallace 
and Tiernan, Inc, be let for 8 converters and that it should provide for 
an increase in quantity in case further funds became available during 
F. I. 1938. 3 



17 Memorandum, 1 Proms ftSsD Division, To: 'Fes. Q.j 2/2/37. Polder '3', “ 

“M-134, M-I34-A, Procurement, (thru 1940 ). CSGAS-80. 

2. . . .3« This Division does not appreciate the objections 

raised to placing the entire machine with one manufacturer. 

SCL ha3 recently placed one order for secret apparatus and 
is in process of placing another with reputable commercial 
concerns under the provisions of “Act of May 15, I936 
(Public No, 594, 74th Congress)", The provisions of this 
act apply equally to commercial manufacturers and to govern- 
mental agencies, and it is the opinion of this Division that 
the M-134 would be as well safeguarded by a reputable com- 
mercial concern as it would be by any of the agencies listed 
in basic letter. This Division, therefore, recommends that 
the entire procurement be made from on® agency, preferably a 
reputable commercial concern. 

2. Memorandum, Action 7, "Decision of the CSigO and concurred in by G-2 
representative", 2/3/37. Filed in Folder 3, "M-134, M-134-A, Pro- 
curement (thru 1940 ), CSGAS-80. 

3* 1st ' Ind 7 , Fross WD OCSigO , Tos SC Labs, 28 May 1947- Folder 3, 
"M-134, M-134-A, Procurement (thru 1940 ). CSGAS-80. 
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The original order was actually made for 12 converters, ^ the addi- 
tional four being decided upon at the last moment in order to effect a 
saving of 7.6$. The procurement of the additional four machines de- 
creased the unit cost to £2,135 (as opposed to a unit cost of £2,310 

o 

when ordering 8) and made a grand total for the 12 of 125,620. The 
$7,140 required for the additional four machines was forwarded to 
Signal Corps Laboratories under Procurement Authority SC 3412 P5-3Q59 
A 0605-3,"* The contract number for these 12 converters was P 1077-SG- 
443 > Order No. SCL 37-1082, date , The contract was fulfilled 

in August 1933 when the 12 converters were shipped to the Officer in 
Charge of Signal Intelligence Service, Office of the Chief Signal Officer.^* 
These 12 converters proved satisfactory but experience with them showed 



1. ' Memorandusi, Ex. "b"/ to Fiscal," Action 8, ''Approved purchase '12 

machines' 1 . Folder 3, B M-134, JKL34-A, Procurement (thru 1940 ), 
CSGAS-SO, ‘ 

2. The memorandum which discusses increasing the order to 12 converters 
states in Action 3 (Supply to 8&D, 8/12/37) that the ’’approved 
procurement program for P-5 includes $5,000 for the procurement of 

2 M-134's. This sum can be made available ... 11 and states in Ac tic®, 7 
(Fiscal Div. to Ex. 0., undated) that H the Fiscal Division can make 
available the additional £2.140 required in addition to the amount 
set up in the Supply Division Program. 11 Memorandum, op. eit. 

3. Memorandum, Action 9, Fiscal Div. to BM) thru Supply & WP&T, 8/14/37* 
Folder 3, op. eit.' 

4. Shipping Ticket, Consignors S.P.O., Signal Corps Laboratories; To: 
Officer in Charge, Signal Intelligence Service, Office of the Chief 
Signal Officer; Authority: Le GCSigO 413*52 (7-2-38). Evidently 

the 12 converters were retransported by SC Labe to Signal Intelligence 
Service from the manufacturer. 



7 




REF ID : A52 3 1 8 6 




the desirability of minor change a A in any new models procured. The 
incorporation of these minor changes into the next and all additional 
models procured resulted in the new designation for teems Converter 
M-134-A. (For a discussion of the differences between Converters M-134 
and M-134-A, see page . For a discussion of the reason for the dif- 
ferences, see page 



1* Letter, Subjects Converter 1 * 1 - 134 , Tot Director, Signal Corps Labor- 
atories; From: Louis B, Bender, Lt. Col,, Signal Corps, By order of 
the Chief Signal Officer, 19 Sept 1933, 

..*2, The following changes, which have been found desirable as 
a result of experience with the twelve converters purchased last year, 
should be included in the new converters: 

a. The sheels of the five plugs connecting to jack strip should 
be engraved with the numbers 1,2,3, 4, and 5 respectively. It is also 
desired that sixty extra plug shells suitably engraved be furnished 
this office for installation in the old converters. 

b. Tae connectors to the plugs should be approximately two inches 
longer and made of more flexible wire. 

c. Dispense with tee apertures in the lid which covers the rotor 
assembly of the cryptograph and cut a large rectangular opening in 
the lid so that the entire rotor assembly including the stators will 
be exposed to view. 

d. The numbers engraved on rotors 6 and 9 should be differentiated 
to preclude tee possibility of misreading. It is suggested that Boraan 
numerals might be engraved on these two rotors above the Arabic 
numerals . 

e. The copy holder should be removed entirely from the base of toe 
machine and made a separate item. It should also be made tiltable in 
order that the operator may tilt tee copy holder to suit ilia convenience 

f . The right and left margin stops on the typewriter should be pro- 
vided with set screws with hexagonal heads and hexagonal locknuts to 
prevent stops from working loose. 

g. The margin release should be rendered inoperative. It is 
suggested that this could be done by inserting a washer between the 
typewriter frame and the removable margin release button. It is 
desired that twelve washers be furnished this office for installation 
on the old machines. 

h. The top cover plate of the tape transmitter, which is now 
black, should be made approximately the same color as the unfinished 
metal of the rest of the transmitter top. 

For continuation of footnote see following page. 
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Continuation of footnote 1 from preceding page. 

3. The following changes are also desirable and should be 
cade If it can be done without necessitating any appreciable delay 
or involving any major changes in design. This matter is left to 
the discretion of your Laboratories. 

a. The warning bell on the typewriter is not loud enough to 
insure that the operator will hear it at all times. If it cannot 
be made louder, it is suggested that it might be advisable to con- 
vert the present pilot lamp on the cryptograph into a warning signal 
for the operator. There seems to be no necessity for the neon glow 
lamp to indicate that the motor is running. 

b. It is rather difficult to remove and peplace the lid of Case 
C3-54 without exerting too much pressure. It would seem advisable 
to modify the case to make the removal of the lid less difficult. 

c. The IBM typewriter is usually equipped with a stroke counter. 
This would be useful addition to the M-134, inasmuch as it would 
enable a check to be made of the number of keys struck on the 
cryptograph and the number of operations of the typewriter. It would 
be especially useful in deciphering. 

1st Ind., WD, OCSigO, Wash, Nov, 17, 19 38. To: Director of SC Labs. 

The following instructions are given in reply to basic letter; 

a. Yqur proposal for the purchase of 10 converters M-134 is approved 
.. excepts 

(1J Ho stroke counten are desired. 

(2) As many of the modifications listed in attached letter dated 
Nov. 14 j 1933 from Wallace and Tieman as you consider 
practicable should be included. 

b. The cost of the electrical registers aientioned in par. 2 and of 
the extra 60 engraved plug shells in considered excessive* They 
should not be purchased. 

c. Twenty-two copy holders, Hite-Line with 10” eye guide are 
desired. They should, however, be purchased on a non-secret basis. 

d. The removal of the copy holder from the machine will eliminate the 
trouble mentioned in paragraph 3b of our letter of Sept. 19, 1933. 
The trouble mentioned, therefore, should be disregarded. 

by order of the Chief Signal Officer; 

H, P. Browning, 

Major, Signal Corps. 
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CHAPTER VII. CONVERTER M-134-A 



Pop photographs and detailed description, see Tabs G, H, I, J, K, L, 

a, N, 0, P, Q, s, s. 

A. General 

Converter M- 134 -A is a modification of Converter 134. After the 
delivery by the manufacturer in August 193 8 of the first bmLve Con- . 
verters M-134, experience with these converters suggested minor improve- 
ments^ - which were incorporated into all succeeding models. The more 
obvious of these Improvements were ( 1 ) addition of the rotor-release 
lever, (2) addition of a slow-operate relay , -5 ( 3 ) the cutting of a well 
in the lid just above the rotors,^ and ( 4 ) the removal of the copy holder 
from the base of the case for issue as a separate itea, All models after 
the first 12 contained these changes and were designated as Converters 
M-134-A. Between December 1933 and May 1942, 57 Converters M- 134 -A were 
procured according to the schedule outlined in Section B, "Procurement”. 



T* For list of the changes suggested in Letter, Subject* Converter M- 134 , 
Tot Director, Signal Corps Laboratories, Signed* Louis B. Bender, 

Lt, Col., S.C., by Order of the Chief Signal Officer, 19 Sept. 1933, 
see footnote , page . 

2. Rotor-release lever. (Compare photograph of Converter M-134, Tab A 
with photograph of Converter M-134-A, Tab G.) This lever, included 
only on Cryptograph 164-A i3 mounted on the left of the rotor assembly, 
in front of the plug and jack strip. By pulling forward on this lever 
the rotors are disengaged from all pawls and are free to be turned in 

either direction. Rotors of Converter M -134 can be turned only 
toward the front. 

3 . Slow-operate relay, - The function of this relay is to hold the rotor 
stepping solenoids energized for a sufficient length of time to 
insure complete pluger travel and subsequently to clear the circuit 
to the normal open 3 tate, 

4. Kell cut in lid just above rotors. Compare Tabs A and G. This well 
in conjunction with the rotor-release lever permits insertion and 
removal of rotors without removing the lid. 
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The second procurement of Converters M-I34, with the changes 

which made them Converters M-134-A (see page for differences ), was 

of 10 converters obtainable with #25 ,000^ allotted to Signal Corps 

laboratories for the purpose. The actual coat of the 10 machines was 

$23,850.00.^ They were obtained on Contract W 1077-SC-317, Order 

3 

SCL 39-771} 13 Dec. 193®, with Wallace and Tioman Products, Inc* This 
order for 10 converters was completed 1 April 1940, 

In 1939, 12 more Converters M-134-A were ordered from Wallace and 
Tie man, Inc. @ #2,385*00 each, total #28,620. In procurement of Con- 

4 . ■ t 

verters M-I34 and M-I34-A, the associated equipment or 3pare parts was 
almost as big an item as the converters themselves. The original allot- 
ment to SC Labs for the 1939 procurement of 12 converters was #48,300.00, 
only #28,620 of which was used for converters. The remainder was all 



lil letter, ' Subject! Converter M-134, ToV Director, Signal Gorps Labora- 
toriesj From! Louis B* Bender, Lt* Col,, S.G., 19 Sept. 1938. 

"Funds in the amount of #25,000 are being allotted to your Laboratories 
for the procurement of tan, (10) Converters M-134 and spare parts," 

2. Memorandum, Action 1, To» Supply Division, B&D Division, Signed! 

S.B.A, 13 Sept 1939, "...Contract W 1077-SC-317.* .calls for 10 
machines at a total cost of #23,850,00. . Folder 3, M-134, M-134-A, 
Procurement (thru 1940 ). CSGAS-80, 

3. Merao, Subjects Shipment of Converters M-134? To! Director, SC Lab- 
oratories, From Louis B. Bender, Col. S.C., By order of the CSC, 

13 Oct. 1939. "...Contract ho. W 1077-30-317, file SCL 39-771, 
dated Dec. 13, 1938* 
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CQNTfiACT DATA 



Converter M-134J M-134-A 



(over) 



♦The contract information given in the chart 
can be completed only by digcovering the con- 
tracts. The total coat of the converters 
proper are not the same as the total cost of 
the contract because many contracts contain 
orders for rotors and other parts which cost as 
much as the converters themselves. (See 
footnote , page 4 Therefore, to list the 
coat of the converters, which are the only 
numbers given in the M-134 folders, is to 
present a distorted picture. 
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CONVERTER M-134| H-134-A 
Procurement* (See text also) 



*See footnote on reverse 
side of this page. 



12 Wallace & Tieman 
Products, Inc. 

10 Wallace & Tieman 
Products, Ine. 



12 Y/allace & Tieman 
Products, Inc. 

16 Wallace & Tieman 
Products, Inc. 



10 Wallace & Tieman 
Products, Inc. 

8 Wallace & Tieman 
Products, lac. 



Contract W 1077-SC-243 
Order SCI 37-1032 

Contract W 1077-SC-317 
Order SCL 39-771 
13 Dec 1933 

Contract W-1077-SC-355 
Order ?06^SCL-4Q 
1 Nov 39 

Contract W-1077-SC-443 
Order 799-SCL-41 

The last 12 converters built under 
this contract were modified according 
to change to Contract W 1077-SC-443, 

3 Oct 1940* Of the 12 modified con- 
verters, the first 4 were differently 
wired: the connections to the left 
and right stators were changed and 

4 sets of secret and confidential 
rotors were differently wired. The 
wiring in the 4 converters and 4 
rotor sets were changed for special 
State Dept. u3e. 

Contract W-1077-SC-U74 
Order 13321-SC1-42 
25 May 1942 

Contract W 22S1-SC-126 
Order 1224-SCGDL-43 
18 July 1942 



Completed: 
2 Aug 1938 



1 Apr 1940 



15-23 Oct 
1940 



#r. Nos. 
1-12 



13-22 



23-34 



35-50 



'~N> 



51-60 



61 - 68 



) 
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by OCSigO to procure these 12 converters from Wallace and Tieroan 
2 

Products, Inc. The contract for these 12 converters was Contract Ho. 

W 1077-SC-355, Order 706-SCL-40, l Nov. 1939* They were delivered 
12-23 October 1940. 

1. 2nd Ind.j WD, OCSlgftj *os Director/ SC Labs, 17 Oct. 1939s 

1. It is desired that the following equipment be procured from 



Wallace & Tiernan Product3,Inc. , Belleville, £J, J. by secret contract; 



Quantity 

12 


Item 

Converters &-134 


@ $2,335.00 ea. 


Total Cost 
$23,620.00 


14 


Sots of Tools 


© 


16 $ 00 00 . • 


224.00 


1° 


Slow pull-up relay with 
microad j ustment 


@ 


7*50 ea. 


75*00 


14 


Sets of 3 fuses 


@ 


.45 ea. 


6.30 


14 


Sets of keyboard contact 
springs 


© 


2,70 ea. 


37*80 


24 


Sets of 3 insulated mov- 
able key contacts 


e 


1,65 ea. 


39.60 


24 


Green top micro switch 
with spring plunger 


@ 


1.35 ea. 


32*40 


24 


50-ohm suppressor resistor 


@ 


.35 ea. 


3,40 


24 


0.5 mfd, suppressor 
condenser 


© 


,30 ea. 


19.20 


24 


1 mfd. oil-filled aupres- 
sor condenser 


© 


1,10 ea. 


26*40 


10 . 


Modified tape transmitter 


© 


139.75 ea. 


1,397.50 


24./,;.;: 


‘ . type bar solenoid with- 
out plunger 


@ 


11 « 40 ea « 


273.60 


10 


End stator complete with- 
out engravingia) 


© 


61 § 25 ea. 


612.50 


10 


Intermediate stator, 
complete (a) 


@ 


51*10 ea. 


511.00 


10 


Lot of 50 stator 
springs (b) 


« 


3.00 ea. 


30.00 


10 


Lot of 50 gold-plated 
bronze stator contact 
balls (b) 


@ 


5,00 ea. 


50.00 


6 


Set of stator assembly 
clamps ia) 


@ 


24*70 ea. 


148,20 



For continuation of footnotes see following page. 
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Continuation of footnotes from preceding page* 

Quantity Item Total Coat 

24 Set of 8 spring contacts 

for tape transmitter 

connecting block © 2.00 ea. 48.00 

1 Eleotroaatic typewriter, 

complete as modified 

for Converter M-134 @ 1,000*00 ea. 1,000.00 

1 Cryptograph frame, includ- 

ing keyboard contacts, 
reversing switch less 
tape transmitter and 

rotor stepping mechanism @ 1,000.00 ea. 1,000.00 

200 Rotors completely assembled 

but with wires soldered 
mly to one side (as per 
Wallace and Tiernan quota- 
tion of Sept 22, 1939 © 49.30 ea, 9,860.00 

2. It is also desired that 12 Rectifiers EA-23 for 60 cycle 
operation, complete, and 60 spare Tubes EL-6C be purchased. 

3. Funds in the amount of $48,300.00 are being furnished 
your laboratories for this purpose. Since the cost of some of 
these items are only estimated, this amount may not be sufficient. 

If not, adjustment will be made upon notification of the additional 
amount inquired. 

2. Letter, Subjects Purchase of Converter M-134; Tot Director, SO 
Laboratories, 16 Sept 1939. Procurement Folder. 





Two more contracts for Converters it-134-A were let to Wallace and 
Tieraan Products, Inc.: Contract No. W 1077-SC-1474 (Order No. 13321-SCI^ 
42) dated 25 Hay 1942 for 10 converters and Contract No* W 22S1-SC-126 
(Order No. 1224-SCGDlr-43 ) dated IS July 1942 for 8 converters. 

The contracts here discussed account for a total order of 12 Con- 
verters M-134 and 56 Converters M-134-A, making a grand total of 68 .^ 

C. Description 

For detailed description, 3 ©e Tabs G, H, I, J, R, L, M, M, 0, P, Q, R, S. 

When Converter M -134 was issued, official long and short titles 

were assigned to the various min parts of the machine for more efficient 

accounting purposes and to better distinguish between the SECRET and 

2 

unclassified parts. The Converter M-I 34 comprises two min components, 
namely. Cryptograph LEG-164^ (see Tab A) and Typewriter MC-174^ (see Tab A). 
When the second order for the machines was placed with toe manufacturer 
and minor changes were incorporated (see page ), the distinguishing 
title. Converter M- 134 -A^ was assigned to the whole assembly and the 

1. " r W7 Gender ‘e 'Hie'tributicm ''figures give' the total' as 57 Converters ' 

M- 134 -A and therefore a grand total of 69, instead of 68 , converters, 

2. Nomenclature, Converter M- 134 , assigned by Nomenclature Section, 

OCSigO, on 23 Nov 1932. 

3 . Nomenclature, Giyptograph HC-164, assigned by Nomenclature Section, 
OCSigO, on 17 AprU 1937. 

4. Nomenclature, Typewriter MC-174, assigned by Nomenclature Section, 
OCSigO, on 17 April 1937* 

5. Nomenclature, Converter M-134-A, assigned by Nomenclature Section, 
OCSigO, on 3 Nov 1939. 
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titles. Cryptograph MC-164-A and MC-174-A were assigned to the two 
chief components , 

DIMENSIONS OP CONVERTES M-134} M-134-A 







' 






Cubic 




Width 


Depth 


Height 


Displacement 


a. 


In operation, 


3 * 1 " 




lift" 


Mounted on 




Cryptograph MO-164* 


16" 


One Base 












7.4’ 


b* 


In operation, Electric 


171" 




9 3/4 n 






Typewriter MC-174? 


16" 




c. 


Packed in carrying 




22|» 








case: 


37i" 


15" 


7.4* 


Weight 










a. 


In operation. Cryptograph 


IlC— 164* 


35 lbs. 






b. 


In operation, Electric Typer, rifcer MC-174: 


43 lbs. 





c. Packed in carrying case* 160 lbs. 

Three other long titles wore assigned to parts of the Converter 
M-134j M-134-A. These were Copyholder MC-1B4 Uater MC-184~A) , Tape 
Transmitter MC-135 Uater MC-185-A) and Case CS 54 3 plater CS 54-A). 4 

In addition to the above named long titles , the following short 
titles were assigned to the various items pertaining to Converter M-134: 



1. Nomenclature, Cryptograph MG-164-A, assigned by Nomenclature section, 
OCSigO, on 9 Nov 1939. 

2. Nomenclature, Typewriter MC-174-A, assigned by Nomenclature Section, 
OCSigO, on 8 Nov. 1939. 

3. Nomenclature, CS-54, assigned by Nomenclature Section, OCSigO, on 
17 April 1937- 

4. Nomenclature, CS-54- A? assigned by Nomenclature Section, OCSigO, on 
9 Mov. 1939. 
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Converter M- 134 (less Cryptograph MC-164 and Rotors SG~14) SIGTOK 

Cryptograph MC-164 (exclusive of rotors) . . * . * SIGTIP 

Motors SG-14 (individual rotors indicated by arable 
numeral after short title )»*•»«*.«.••«....,.••*••* SXQTSR 

Sotors SG-15 (individual rotors indicated by arable 
numeral after snort title )*«»«•#•**•,•«,*****«••*♦*»*.,*♦«»*•• SI CLIO 

Set of key tapes (individual tapes to be Indicated by 
arable numerals after short title) . ....... .SIGflEP 

While the converter assembly lees cryptograph and rotors (SIGTliK) 
is SECRET because the assembly as a whole gives an indication of the 
functioning of the converter, the individual units such as the Typewriter 
110-174, Copyholder MC-134 } Tape transmitter MG-185, and Case CS-54 are 
unclassified whan removed from the converter assembly. 

The functions of the two main components. Cryptograph MC-164 and 
Typewriter MC-174, are as follows : When the cryptograph has been properly- 
prepared according to keying instructions and the encipher-decipher switch 
has been placed in the ENCIPHER position, striking the keys of the key- 
board of Cryptograph MC-164 in accordance with the individual characters 
of the plain-text message results in the production by Typewriter MG-174 
of a printed, unintelligible cryptogram spaced in 5-letter groups. Con- 
versely, by setting the apparatus to the same key used in enciphering 
and placing the enoipher-decipher switch in the DECIPHER position, this 
cryptogram may be deciphered by striking the keys on the keyboard of the 
Cryptograph MC-164 in accordance with the individual printed characters 
of the cryptogram, whereupon the typewriter prints tho original plain- 
tact message in normal word lengths. 



REF ID : A52 3 1 8 6 




Typewriter MC-174 may also be operated directly in typing the 
plain-text parts of messages, such as addresses and signatures, message 
reference numbers, dated, indicators, etc. For this operation the 
encipher-deciphe r snitch is placed at DECIPHER. In order to transmit 

ft 

to its destination the cryptogram produced by Converter M-134, it is 
necessary to employ one of the conventional means of eceamunication 
such as wire or radio. 

The features of encipherment which provide cryptographic security 
are described in the chapter on Converter M-134-T2 (Chapter V, Section B), 

According to the first operating instructions issued, Converter 
M-134 was provided with 10 rotors (SIGTER rotors). This number of rotors 
issued prevailed until April 1940 when the new instructions provided 
that the number of rotors issued would be 15. Five of the 15 rotors pro- 
vided were red-colored and 10 gray-colored. The new red-colored rotors, 
consisting of the set of 5, bore the short titles S1GUG. The two types, 
red (SIGLIG) and gray (SIGTER) were issued in order to provide different 
rotors for Secret said for Confidential messages. The five red SIGLIG 
rotors were used for Confidential messages only. The ten gray SIGTER 
rotors were used for Secret messages only. This method of using two 
sets of rotors prevailed for about a year. In March 1942, new keying 
.instructions were published which provided that 15 rotors would be issued 
with, each machine but that these 15 rotors would constitute one set. 

The old rod and gray rotors were still used but the old distinction 
between them was eliminated. 
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The documents containing the operating instructions for Converter 
M— I34 ; M— 134— A are as follows $ 

"Operating Instructions for Converter M-134" , (short title: 
(SIGQUG), September 1933* 

"Operating Instructions for Converters M-134 and M-I34-A", 

(short title? SIGKOC), July 1, 1940. 

"Supplement to Operating Instructions for Converters li-134 and 
M-134-*A", (Photographs and Drawings of Converter M-I34-A), 
(short title: SIGVYJ), July 1, 1940. 

Associated documents: 

"Parts tape Transmitter and Auto Control Relay Unit", Teletype 

Corporation Bulletin Wo* 1018, December 1930. 

"Description and Adjustments of the Tape Transmitter", Teletype 

Corporation Bulletin Ho. 103 (Issue 2), October 1933. 



D. Keying Instructions 

The documents containing the keying instructions for Converters 

M-134 and M-134-A are as follows: (An outline of the changes occurring 

through the years in the keying instructions is given in Appendix I.) 

"Keying Instructions for Converter M-134", (short title: SIGPUF), 
Sept. 1933 ♦ 

"Keying Instructions for Converters M-134 and M-134 -A 11 j (short 
title: SIGJUX}, April, 1940. 

"Keying Instructions for Converters M-134 and M-I34-A", (short 
title: SIGL0G) } March 1942. 

Keying instructions for tie Converter M-134; M-134-A are as follows: 
Converter M-134; M-134-A employs five keying elements, two which are 
changed at the beginning of each day aid two which are changed with 
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every message* The two daily keying elements are (l) toe rotor assembly, 
by which is meant toe selection and arrangement of rotors* and (2) toe 
selection of the key tape to be used for toe day* The three message 
keying elements are (1) toe variation of the connections between the 
sensing pins of the tape transmitter and the rotor stepping magnets, 
which variation is accomplished by changing the order of the plugs in 
the jacks of the plug and jack strip! (2) toe initial alignment of the 
rotors; (3) too initial position of the key tape. 

The rotor assembly (or selection and arrangement of rotors) is 
accomplished at the beginning of each day by means of the current rotor 
assembly table of the system* For example, if the table shows that for 
January 1 toe rotor assembly is 8-3~l-9~7j it means rotor 8 is inserted 
in position 1, rotor 3 in position 2, etc. The arrangement is made from 
left to right* The first instructions published in September 1938 provide 
that a set of 10 rotors fee issued with each machine . The superseding 
instructions of April 1940 provide for 15 rotors: 5 red rotors to be 
used for Confidential messages and 10 gray rotors to be used for Secret 
messages. The superseding instructions of March 1942 still provide for 
15 rotors but, contrary to the u3e prescribed in the April 1940 instruc- 

l 

tions, these 15 rotors constitute one set. 

1, ' ^Keyinr- instructions^ and M-134-A" 7 ( short " title : 

SIGLOG) , March 1942s “The red-colored rotors heretofore used for 
confidential systems are no longer to be used as such; all 15 rotors 
constitute one set. The 10 gray-colored rotors are identified by 
arable numerals (except numbers 6 and 9 which are roman), the red- 
colored rotors are identified by roman numerals , preceded by the 
letter C. These differences will serve to differentiate all the 
15 rotors of the set, for keying purposes.” 
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The key tape to be used for the day ia selected as follows! A 
set of numbered tapes is issued with each M-134 system. To select the 
tape to be used for the day, the tape numbers are used in conjunction 
with the current Key Tape Selection Table of the system. For example, 
the table may show that on January 1 the tape to be used is 17. Accord- 
ing to the September 1938 and the April 1940 keying instructions, each 
set of key tapes issued with a Converter M-134 system consists of 48 
numbered tapes issued in duplicate. The duplicate copies are explained 
as being merely reserve editions for use ia case one copy of the tape 
became damaged. The superseding keying instructions of March 1942 
provides for a change in the policy of issuing tape sets as follows: 
one set of 4 8 tapes, furnished in duplicate, for each Secret M-134 system 
and one set of 30 tapes, furnished in triplicate, for each Confidential 
M-134 system. 

The variation, with every message, of the connections between the 
sensing pins of the tape transmitter and the rotor stepping magnets 
is accomplished by changing the order of the plugs in the jacks of 
the plug and jack strip. The order of toe plugs in the jacks is deter- 
mined before encipherment of every message as follows: An indicator con- 

sisting of five letters is chosen at random by the operator* Suppose 
the group selected by toe operator is FHBGR, These letters are assigned 
numbers in accordance with their relative order in the noxml alphabet 
thus: 

F-H-B-G-R 

2-4-l->5 
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These numbers determine the order of the plugs In the Jacks. (For 
detail, see Chapter V, Section B, page ), For the next message a 
new indicator is selected at random and the order ie again derived in 
the same way. 

The initial alignment of the 5 rotors is accomplished before the 
encipherment of every message as follows? The same five letters as was 
selected to determine the order of the plugs in the jacks are used. 

Using the same example (see above ) , the indicator selected at random 
by the operator was FHBGR. Tne operator aligns the rotors by hand 
individually to the randomly-chosen indicator group, in this case, 

FHBGR on the bench mark from left to, right. 

The initial position of the key tape is derived as follows? Every 
tenth Baudot character of each key tape is numbered by a large number in 
white ink. To determine- the initial position, the middle 2 letters of 
the same 5 letters previously chosen as indicator (see above), are used. 
The value of the middle 3 letters is found by referring to the current 
table of the system. This table is called "Table for Determining Initial 
Position of Key Tape". It is merely a table which assigns a numerical 
value to each letter of the alphabet. For example, using the letters 
FHBGR and a Position of Key Tape Table which gives the following values 
for the middle three letters* H * 8, B * 2 , G * 7, the key tape would 
be set at the bench mark of the tape transmitter. The method here 
described was prescribed both in the September 1933 keying instructions 
and in the April 1940 keying instructions. The keying instructions 
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published in March 1942 modified this procedure as follows: For 
Secret messages, the 1 st, aid, and 3 rd letters of the indicator are 
used} for Confidential messages, the 2nd, 3rd, and 4th letters; for 
Bestricted messages, the 3 rd, 4 th, and 5 th letters. 

All keying instructions provided for a maximum number of groups 
of cipher text which could be enciphered with the sane message keying 
elemental In the September 1933 instructions, the maximum length 
was 50 to 60 5-letter groups. In the September 1940 and March 1942 
instructions, the maximum length was 100 5 -letter groups. 

E* Cryptographic Security 

Converter M-I 34 -A was an advanced cryptographic machine for its 
day and had great potentials for security. However, the indicator system 
and the makeup and use of the key tapes rendered the machine vulnerable 
to eryptanalytic attack. With a secure indicator system and careful 
tape makeup with one-time use, the machine would have had more security 
than Converter M-134-C. The security of the machine as it was used was 
dependent on the followings 



1 u ’fhe rule in the instructional doeuments was wordedas follows: 

"If the crypto, graphed text of a message will exceed 50 to 60 
(later 100 ) 5 -letter groups, the plain text will first be divided 
into two or more approximately equal parts and each part will be 
treated as a separate message. 

2. This cryptographic security evaluation is copied from "Historical 
and Cryptologic Summary of Cryptosystems", Volume I, (short titles 
AS AG-23) • 
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At least 10 messages in depth or a large amount of perfectly 
matched plain and cipher text from several messages in one classification 
are necessary before the endplates, rotors, and key tape can all be re- 
constructed* In general, less material would be needed than for recon- 
struction of Converter M-I 34 -C rotors. Since the tape 3 were made up so 
that the levels were all nearly random, each rotor stepped approximately 
50% of the time and thereby produced many lobsters, delayed lobsters „ and 
partial lobsters. These lobsters constituted an opening wedge for an 
attack* 

With matched plain and cipher text, the number of exhaustive trials 
necessary to identify known rotors is large, but not so large as to be 
impractical, There are 10x9x8x7x6 rotor arrangements for the 
SECRET classification and 5 x 4 x 3 x 2 x 1 rotor arrangements for the 
CONFIDENTIAL classification. For each of these, 31 possible motions 
must be assumed between encipherments* With the identification of the 
rotors, the key tape is recovered as messages are read. 

With known key tapes as well as known rotors, the number of 
exhaustive trials equals 10x9x8x7x6x48 for the SECRET classi- 
fication and 5x4x3x2x1x30 for the CONFIDENTIAL classification# 
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marked. To accomplish this end* a project for development of an 
automatic key-tape marking device was begun in August 1937-^ The work 
was done at Signal Corps Laboratories, using as a basis for the develop- 
ment work, "an old model of the tape marking device made by the Labor- 
atories several years before. 11 ^ The model was completed by Signal Corps 

Laboratories about June 1938. In May 1938, the following nomenclature 
2 

was assigned* Tape Numbering Machine M-19G. 

A brief description of Tape Numbering Machine M-X90 follows *3 
The tape numbering machine operates from 110 volts a*c'«, 60 cycles, or 
110 volts d.c. to number a five-unit-code tape from 0 to 999 , every ten 
holes of the tape. A universal motor drives a transmission and cam system 
to authmatioally advance the tape every tenth-hole position, depress, 
elevate, and advance the number-printing wheels, and feed a typewriter 
ribbon between the printing wheels and the tape. The over-all elate of 
the machine is approximately 8 in. by 13 in. by 5 in. and the weight 
about 96 pounds* 



G. Evaluation 

Converters 1-134 and M-134-A have a high security value and a low 
operational value. The inventor, Mr. Friedman, realiased very early that 

1 , Latter, Subject* ' Autc^tic Key ^ape Marking DeviceV Tos' ^irecfcor,' ' 
3.0, Labsj From* Louis B, Bender, Lt. Col. S.C.j Aug* 2?, 1937* 
Folder 11, Converter M-134j M-134-Aj Associated Equipment . 

2. 1st Ind», From USD, OCSigO; To* Director, S.C.' ' Cabs j 21 May 1938, 
Folder 11, Converter M- 134 ; M-134-A} Associated Equipment * 

3* Letter, Subjects Bequest for Nomenclature; To; CSOjFromt Lt. Col, 
Van Buesen, Lt. Col., S.C*, 19 May 1938* Folder 11, M-134; M-I 34 -A; 
Associated Equipment . 
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tape control would require critical adjustments, possibly necessitating 

frequent servicing. Therefore, when Mr. Frank B, ftowlett conceived, 

about June 1935, a novel idea for controlling rotor stepping in simulated 

random fashion by sending an electrical impulse through the circuits of 

a rotor maze, it was soon recognized by Mr, Friedman and Mr, Rowlett as 

operationally superior to the key- tape control currently under considers- 

1 

tion. Mr, Friedman helped Mr. Rowlett to develop his fortunate idea 
and together they urged the Chief Signal Officer to convert the prepro- 
duction model of Converter M-134-T2, then being constructed, to the new 
type of rotor stepping control. However, the Chief Signal Officer was 
committed to the type being currently built into the preproduction model 
$>t Converter M-134-T2 (key tape control) and couj-d not be persuaded to 
make any change. Therefore, 68 Converters M-134; M-I34-A were built. 

It required actual operational experience with the new converters to 
confirm the original belief of the inventors in the practicability of 

abandoning tape control in favor of the Friedraan-Rowle tt concept of 
1 

control by means of an electrical current through the circuits of a 
rotor maze to generate a long, irregular sequence of characters. 

The Friedsan-Rowlett concept 1 found expression in an astonishing 
manner. The Chief Signal Officer, having refused to adapt Converters 
M-134* gave Sr. Friedman permission to disclose the new, unadopted 

1, Patent Application 70,412, Friedman and Rowlett, filed March 23, 

1936. Tnis patent is still under a Patent Office Secrecy order. 
Conceived about June 15,. 1935* 
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principle to the Navy* The Navy* a development of the idea to produce 
the converter which is the main subject of this history (Navy ECM Mark II 
or Arcy Converter . M-134-C ) is explained in Chapter XI. Amy carders 
for the new Converters M-I 34 -C began in June 1940. Even though a few 
more Converters M-134-A were ordered after this data (to a total of 60) 
Converters II-134-C soon took precedence. 

By May 1941 the operational inefficiency of tape control of the 
enciphering rotors of Converter M-134, K-134-A had been sufficiently 
demonstrated 30 that the Chief Signal Officer not only agreed to 
ordering Converters M-I34-C in quantity but also agreed to an adaptation 
of the existing Converters M-134* iKL34-A by means of a keying unit, 
called Keying Unit M-229. Keying Unit M-229 is one of the possible 
variations of the Friedmn-Rowle 1 1 concept of control by an electrical 
current through the circuits of a rotor maze. Its development and 
description are presented in Chapter IX, 

For distribution and use of the 68 Converters M-134 and M-134-A, 
see Chapter VIII. • 



1, See footnote 1, previous page 
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CHAPTER VIII. DISTRIBUTION AND USE OF 
CONVERTER M-134 AND CONVERTER M-134-A 



Only 68 Converters M-134 and M-134-A were manufactured. Since 
the basis of issue was two converters per establishment, it is immedi- 
ately apparent that these converters did not attain very wide usage. 

The distribution plan for Converter M-I 34 (drawn up in 1937) called 
for supplying the General Staff, the Air Force General Headquarters, 
eaah Corps Area and Department Headquarters, and the Signal Corps 
Training School. Even this limited distribution plan did not get off 
to a very fast start, for delivery of the machines by the manufacturer , 
was slow in addition to the fact that the orders were placed in mere 
dribbles. The first order for 12 machines was delivered 2 August 1938, 
the second order for 10 machines was delivered 1 April 1940, the third 
order for 12 machines was delivered between 15-23 October 1940. Another 
16 converters were ordered in the summer of 1940 (delivery date unknown) 
and the last 18 were ordered as late as the summer of 1942 (delivery 
date unknown). 

The just-listed scheduled orders and deliveries shows that from 
agust 1933 until 1 April 1940, only 12 converters were in existence. 

The first five of these 12 converters were escorted to their destination 
by their inventor, William F« Friedman, in order to insure proper instal- 
lation and adequate instruction in their operation. The inventor, who 
left New York with the converters on 15 November 1938 (USAT Republic) 




REF ID : A523186 




delivered two to the Panama Canal Department, Quarry Heights; one 
to the 9th Corps Area, Presidio of San Francisco; and two to the 
Hawaiian Department at Honolulu. The remainder of the first 12 ware 
delivered within the next several months to the Porto Rican Department, 
The Phillipine Department and the 8th Corps Area. One was held by the 
War Department Message Center, Experience with these 12 converters 
provided the basis for toe changes which made toe next order. Con- 
verters M-13A-A. The directive for incorporation of the changes is 
probably partially responsible for the considerable delay in delivery 
of the second order. 

The second order of 10 converters arrived in Washington on 1 April 
1940. Distribution of these 10 converters introduces an interesting 
aspect of general cryptographic history, namely, the beginning of the 
modem type code room or what later became known as toe cryptocenter. 

On 5 April, letters were sent to the Sigial Officers of the 1st, 2nd, 
3rd, 4th, 5th, 6th, and 7th Corps, Areas and to toe Commanding Officer, 
General Headquarters, Langley Field, Virginia stating that within the 
next month one Converter M-134-A would be issued to them. These 
future recipients of the Converter were instructed to provide secure 
'storage space of sufficient size that the Converter could be operated 
with the space. The delivery schedule of shipment within the month 
was not met because the Corps Areas immediately answered the statements 
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that suitable storage space^ was not available for housing the converter* 
Hever before had there been issued a large electrical machine which 
could be seen only by authorized operating personnel andj in addition, 
was such a large and delicate a mechanism that it could not be moved 
around. Therefore, these new factors caused the scheduled recipients 
of the converter to spond the next few months in making ready for the 
new code rooms. It was necessary that each room have only one entrance 
and that- the doors, windows, and possibly ceiling and floor be covered 
by a grid system so that any attempt to enter the room by unauthorized 
persons should set off a burglar alarm. It was also considered highly 
desirable that the vault be of fireproof construction throughout. By 
the time satisfactory rooms were completed, the summer of 1940 had gone 
by; the converters were actually shipped in August and September. 

The third order for 12 machines (delivered 15-23 October 1940) were 
distributed in two ways: (1) to increase by one the number of machines 

held by the Porto Rican Department, the Hawaiian Department, the Panama 
Canal Department, and the 4th Corps Area and (2) to establish a special 
London-Washington circuit between the Q.S.H.A., London and the War 
Department Message Center. 



his problem of secure storage space within which the converter could 
be operated did riot come up until the second shipment simply because 
no one seemed to realize that it would take so long to provide it. 

The recipients of the first order were notified of the necessity for 
this type of storage space but the shipments occurred so soon after- 
ward that it is probable that the first converters were housed under 
improper conditions for the first few months of their installation. 
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In order to establish this special Washington-London circuit, four 
converters (Reg, Nos. 23, 24, 25, 26) were specially wired 1 by SC Labs. 

The connections to the left and right stators were changed and four sets 
of secret rotors and four sets of confidential rotors were differently 
wired. Two of these specially wired machines wore held by ISA, London 
and two by the WEMC. On Aug. 6, 1941 the MA London requested a third 
converter. He gave two reasons for his request. First, the traffic 
handled by the two machines was heavy. Secondly, since the code rooms 
of the State Department, Army, and Navy were all located within fifty 
feet of each other in the Embassy at 1 Grove snor Square and therefore 
all three were in constant danger of being destroyed by a single bomb, 
it was advanced that a third unit should be placed in the new bomb-proof 
shelter being built at 20 Grovesnor Square, one room of which was to be 
a code room. This request was approved but delivery was delayed until 
. The delay was due to slowness of delivery by the man- 
ufacturer who was having difficulty obtaining . scale of the needed materials. 3 
This request was eventually answered with Converters M-134-A, register 
nos. 49 and 50, 

It is unnecessary to describe the distribution of the remainder of 
the Converters M-134-A in detail for the following list of original and 
final holders completes an adequate outline of the distribution of 
Converters M-134, M-134-A, 

1. The prewiring was being accomplished about October 1940. 

2. 'Eiis letter from MA, London was written to AC of S, G-2. 

3. Letter, for AC of S, G-2 from 0. K. Sadtler, Col., S.C., 27 Aug. 1941* 
Folder 13, London Circuit. 
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Converter M-134 



Res. No* 


Original Holder 


Final Disposal 


1 


Puerto Rican Department 


Destroyed 


2 


W D M C 


Destroyed 


3 


Panama Canal Department 


Destroyed 


4 


Panama Canal Department 


Museum 


5 


9th Corps Area 


Destroyed 


6 


8th Corps Area 


Destroyed 


* 7 


Puerto Rican Department 


Destroyed 


8 




Destroyed 


9 


Hawaiian Department 


Destroyed 


10 


Hawaiian Department 


Destroyed 


11 


Philippine Department 


Destroyed 


12 


Philippine Department 


Destroyed 


13 


2nd Corps Area 


Destroyed 


14 


6th Corps Area 


Destroyed 


15 


GHQ Air Force 


Destroyed 


16 


2nd Corps Area 


Destroyed 


17 


W D Li C 


Destroyed 


18 


3rd Corps Area 


Destroyed 


19 


5th Corps Area 


Destroyed 


20 


7th Gorps Area 


Destroyed 


21. 


1st Corps Area 


Museum 


22 


4th Corps Area 


Destroyed 


23 


USM A London 


Destroyed 


24 


U S M A London 


Destroyed 


25 


W D U C 


Destroyed 


26 


IMG 


Destroyed 


27 


Panama Canal 


Destroyed 


28 


Hawaiian Department 


Destroyed 


29 


Philippine Department 


Destroyed 


30 


4th Corps Area 


Destroyed 


31 


W D M C 


Destroyed 


32 


2nd Air Force 


Destroyed 


33 


Hawaiian Department 


Destroyed 


34 


Philippine Department 


Destroyed 


35 


3rd Corps Area 


Destroyed 


36 


W D M C 


Destroyed 


37 


Wright Field 


Destroyed 


38 


7th Corps Area 


Destroyed 
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Reg. Ho, 



39 

40 

41 

42 

43 

44 

45 

46 

47 
43 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 
71 




State Department (Bought) 


Destroyed? 


State Department (Bought) 


Destroyed ) 


State Department (Bought) 


Destroyed r 


State Department (Bought) 


Destroyed) 


W D M G 


Destroyed 


Puerto Rican Department 


Destroyed 


G H Q Air Force 


Destroyed 


Major Doud 


Destroyed 


Hawaiian Department 


Destroyed 


Hawaiian. Department 


Destroyed 


U S M A London 


Destroyed 


U S M A London 


Destroyed 


State Department (Bought) 
State Department (Bought) 


Destroyed^ 

Destroyed) 


State Department (Bought) 


Destroyed} 


State Department (Bought) 


Destroyed} 


S 3 U, Secy of War 


Destroyed 


KIDPAC 


Destroyed 


S S U, Secy of War 


Destroyed 


S SU, Secy of War 


Destroyed 


U S HQ Calcutta 


Destroyed 


U S HQ Calcutta 


Destroyed 


Warehouse 


Destroyed 


Warehouse 


Destroyed 


Warehouse 


Destroyed 


Warehouse 


Destroyed 


310th Bomb Wing 


Destroyed 


310th Bomb Wing 


Destroyed 


310th Bomb Wing 


Destroyed 


310th Bomb Wing 


Destroyed 


Air Force 


Destroyed 



(Suabers 69 and 70 were apparently never noticed as being skipped. 
There were only 69 SIGMXC’s manufacturer and Mo, 71 above should have 
been assigned the number 69.) 



1. Memorandum for the Chief, ASA, from i'.w)' Parke / USN, Chief, Division 
of Cryptography, 8 March 194 8, Filed; Folder 1, Converters M-134, 
M-134-A ( General ). CSGAS-80, "Reference is made to your letter... 
requesting information relative to the disposition of eight SIGMYC. . . 
devices... The SI£SSTC devices have been cryptographically destroyed; 
the ciphering units have been dismantled and the typewriters are 
being used for other purposes.” 
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KEYING DEVICE M-229 (SIGGOO) 



75 units manufactured. These were assigned Register Numbers 2 - 76, 
omitting Ho* 1. 

Of these 75. units, 



No* 18 is in the Museum 
35 was destroyed 
7 sold to State Department! 

13 sold to State Department! 

14 sold to State Department; 

15 sold to State Department; 
42 sold to State Department; 
54 sold to State Department; 
58 sold to State Department; 
6? sold to State Department; 



1 

subsequently destroyed 
subsequently destroyed 
subsequently destroyed 
subsequently destroyed 
subsequently destroyed 
subsequently destroyed 
subsequently destroyed 
subsequently destroyed 



The remainder are not/ all in the Warehouse. 



1. Memorandum for the Chief, ASA, from L* \ 7 . Parke, OSH, Chief, 
Division of Glyptography, 8 March 1948. Filed: Folder 1, Con- 
verters K- 134, M-134-A ( General ) . CSGAS-80. M Referenee is made to 
your letter. ..requesting information relative to the disposition 
of. ..eight SXGGGO devices... The SIGGO0 devices have been crypto- 
graphically destroyed by complete disassembly”. 
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CHAPTER IX. KEYING UNIT M-229 



For photographs of Keying Unit M-229, see Tabs T, U, V, W, X, Y, Z. 

A. General 

Keying Unit M-229 consists of a single unit of three rotors in 
cascade through which electrical circuits are passed to produce a 
lengthy disarranged sequence of keying characters for controlling the 
permutations of the rotors of Converters M-134 and M-134-A, It is of 
such a nature that it can be slipped into the same position as that 
occupied by the tape transmitter. (See Tab T for photograph of Keying 
Unit M-229 in place* Compare with Tab G which shows tape transmitter f 

in place* ) The way in which Keying Unit M-229 controls the encipher- / 

ing rotors of Converter M-134 or Converter M-134-A is explained in • '/’,/ 

Section D. • ' j 

The principle involved in Keying Unit M-229 was conceived by 
Mr* Frank B. Rowlett in June 1935 during the interval when preproduction 
models of Converter M-134-T2 were being built. Mr. William F. Friedman 
and Mr. Rowlett developed the idea together and urged its adoption. 

However, the Chief Signal Office? was committed to the type (tape control) 
embodied in the model of Converter H-134-T2 currently being built and 
he could not be persuaded that a change was advisable. Therefore, 
development of Converter M-134 continued, using tape control. Sixty- 
eight models of this type were constructed. 

It was not until experience in operation of the converters confirmed 
the original belief of the inventors in the high security value and low 

35 




